In the title compound, (C 12 H 12 N 2 )[Ta 2 F 10 O], the doubly protonated 5,6-dihydro-1,10-phenantroline-1,10-diium cation is located on a twofold rotation axis, whereas the isolated [ Ta 2 OF 10 ] 2À dianion has 1 symmetry. In the so far unknown dianion, the symmetry-related Ta V atoms are octahedrally coordinated by five F atoms and a bridging O atom, the latter being located on an inversion centre. The two pyridine rings in the cation make a dihedral angle of 22.8 (4) . The cations and dianions are arranged in layers parallel to (100) and are connected through N-HÁ Á ÁF and C-HÁ Á ÁF hydrogenbonding interactions into a three-dimensional structure.
Related literature
For structure-property relations of metal oxyfluorides, see : Hagerman & Poeppelmeier (1995) ; Halasyamani & Poeppelmeier (1998) ; Welk et al. (2002) .
Experimental
Crystal data (C 12 Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: WM2602). Metal oxyfluorides have received considerable attention in recent years due to their structure-related properties such as ferroelectricity, piezoelectricity and second-order nonlinear optical activity (Hagerman & Poeppelmeier, 1995; Halasyamani & Poeppelmeier, 1998; Welk et al., 2002) . In this article, we report on a new oxidofluoridotantalate with It should be noted that the hydrothermal conditions make it possible that parts of the fluorine atoms are replaced by OH -ions. To exclude the presence of the latter, additional characterisation methods were employed (see details in the experimental part). Moreover, IR spectroscopy revealed no inclusion of OH -in the compound (Fig. 3) .
All chemicals were of reagent grade quality obtained from commercial sources and were used without further purification. The title compound was obtained by using a two-step hydrothermal method in a 50 mL Teflon-lined autoclave. Firstly, 0.66 g Ta 2 O 5 (1.5 mmol) was dissolved in 1.11 g HF (40 wt %) (7.4 mmol) and heated to 453 K for 4 hours. After it was cooled, the solution was added into 0.90 mL H 3 PO 4 (85 wt %), 0.24 g 2,2′-bipyridine (1.5 mmol), 2.0 mL ethylene glycol and 1.0 mL H 2 O. Then the mixture was stirred for half an hour, and transferred into a Teflon-lined stainless steel autoclave (50 mL) and treated at 453 K for 7 days. After the mixture was slowly cooled to room temperature, yellow block-like crystals suitable for X-ray structure determination were obtained. It worth noting that the reaction of 2,2′-bipyridine and ethylene glycol produced the 5,6-dihydro-1,10-phenantroline ligand. ) ( Fig. 3) : 3110, 3057, 2920, 2861, 1621,1584,1494, 1457, 1431, 1367, 1330, 1282, 1234, 1181, 1149, 1033, 869, 784, 715, 593 and 535. supplementary materials sup-2
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Refinement
The H atoms bonded to C and N were positioned geometrically and refined using a riding model, with C-H = 0.93 Å for H atoms bound to sp 2 C atoms, and 0.97 Å for H atoms bound to sp 3 C atoms, and with N-H = 0.86 Å, and with U iso (H) = 1.2 (1.5) times U eq (C), and U iso (H) = 1.2 times U eq (N), respectively. The highest and lowest remaining electron density was located 0.84 Å and 0.72 Å from atom Ta1.
Computing details
Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
